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Background
•There is a lack in research into the optimal exercise protocols in both the acute 
inpatient setting and early period after discharge following Total Knee 
Replacement
•Pedaling is recommended by clinicians for TKR for rehabilitation, however, there 
has been no investigation into its utility in the acute postoperative setting. 
•Therefore, we performed a RCT trial evaluating the efficacy of pedaling in the 
acute postoperative period
Methods
•Sixty TKR patients were randomized to receive 
postoperative physical therapy involving either a: 
3-exercise pedaling (pedaling-based) OR
10-exercise, non-pedaling (multi-exercise) protocol
•Outcomes were assessed at 2 days, 2 weeks, and 4 months 
•Including tests of physical function, patient-reported 
outcomes, and other perioperative measures.
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Methods
10 Exercise, Non-Pedaling (Multi-exercise) Protocol
3 Exercise Pedaling (Pedaling-based) Protocol
Baseline Preoperative Characteristics
Multi-Exercise Protocol Pedaling-Based Protocol
Outcome No. Measured Value* No. Measured Value* Mean Difference (95% CI) P Value
6-min walk test† (m)
2 days 30 187.0 ± 67.0 30 252.9 ± 73.5 65.8 (29.4 to 102.2) 0.001‡
2 wk 30 348.6 ± 81.8 30 390.2 ± 94.2 41.6 (4.0 to 87.2) 0.073
4 mo 28 488.3 ± 89.7 28 514.0 ± 78.5 25.7 (19.5 to 70.9) 0.259
10-m walk test (m/sec)
2 days 30 0.60 (0.20 to 1.10)§ 30 0.70 (0.50 to 1.50)§ 0.016‡
2 wk 30 1.05 (0.70 to 1.70)§ 30 1.15 (0.70 to 2.30)§ 0.199
4 mo 28 1.50 ± 0.25 28 1.54 ± 0.24 0.04 (0.01 to 0.12) 0.592
Timed Up & Go test (sec)
2 days 30 23.9 (12.6 to 54.3)§ 30 19.3 (9.4 to 40.2)§ 0.020‡
2 wk 30 10.7 (6.4 to 24.4)§ 30 10.0 (5.7 to 18.5)§ 0.662
4 mo 28 7.1 ± 1.3 28 6.9 ± 1.3 0.2 (−0.05 to 0.9) 0.578
Knee flexion (°)
2 days 30 90 (50 to 110)§ 30 90 (80 to 115)§
2 wk 30 93 (70 to 150)§ 30 95 (80 to 125)§
4 mo 28 110.4 ± 9.1 28 113.0 ± 10.4 2.7 (2.6 to 7.9) 0.310
Oxford Knee Score
2 days 30 20.2 ± 7.4 30 24.7 ± 8.5 4.5 (0.34 to 8.6) 0.034‡
2 wk 30 23.1 ± 7.9 30 28.8 ± 7.6 5.6 (1.6 to 9.7) 0.007‡
4 mo 28 37.6 ± 4.8 28 39.3 ± 6.1 1.7 (1.3 to 4.6) 0.259
EQ-5D score
2 days 30 12.1 ± 3.1 30 11.1 ± 3.5 1.0 (−0.7 to 2.7) 0.244
2 wk 30 10.4 ± 2.6 30 9.0 ± 2.2 1.3 (0.1 to 2.6) 0.037‡
4 mo 28 7.0 (5.0 to 11.0)§ 28 6.0 (5.0 to 11.0)§ 0.263
EQ-5D VAS
2 days 30 60 (10 to 95)§ 30 80 (25 to 100)§ 0.031‡
2 wk 30 75 (50 to 97)§ 30 88 (40 to 100)§ 0.050‡
4 mo 28 88 (50 to 100)§ 28 90 (75 to 100)§ 0.044‡
*The values are given as the mean and standard deviation, except where otherwise noted. †Primary outcome measure. ‡Significant difference (p < 0.05). §The values are given as the median, with the range in parentheses.
Results of Functional Outcome Measures (Physical and Patient-Reported) at All Time Points
•For the primary outcome, the Six Minute Walk Test (6MWT), the Pedaling 
group walked further at 2 days postoperatively (mean difference, 66 m; p = 
0.001). 
•Secondary outcomes, the Timed Ten Meter Walk (10MWT) and the Timed Up 
and Go (TUG) tests were faster in the pedaling-based group at 2 days (p = 
0.016 for 10MWT, and p = 0.020 for TUG), but did not differ significantly at 2 
weeks or 4 months. 
•The Oxford Knee Score was significantly better for the pedaling group at 2 
days (mean difference, 4.5; p = 0.034) and at 2 weeks (mean difference, 5.6; p 
= 0.007) 
•The EQ-5D score was also significantly better at 2 weeks (mean difference, 
1.3; p = 0.037), and the VAS component of the EQ-5D was significantly better 
for the pedaling group at all time points (p = 0.031 at 2 days, p = 0.050 at 2 
weeks, and p = 0.044 at 4 months). 
Results: Functional Outcome Measures
Multi-Exercise Protocol Pedaling-Based Protocol
Outcome No. Median (Range) No. Median (Range) P Value
LOS (days) 30 3.0 (2.0 to 6.0) 30 2.5 (2.0 to 5.0) 0.024*
Readiness for discharge† (days) 30 2.0 (1.0 to 4.0) 30 2.0 (1.0 to 4.0) 0.002*
As-needed analgesia (mg 
oxycodone)
2 days 30 10.0 (0.0 to 40.0) 30 5.0 (0 to 60.0) 0.350
Pain threshold‡
2 days 30 2.0 (1.0 to 4.0) 30 2.0 (1.0 to 5.0) 0.557
Satisfaction with protocol§
2 days 30 1.0 (1.0 to 2.0) 30 1.0 (1.0 to 3.0) 0.115
2 wk 30 1.0 (1.0 to 2.0) 30 1.0 (1.0 to 3.0) 0.687
Compliance with home-exercise 
program
2 wk 30 100 (55 to 100) 30 100 (50 to 100) 0.314
*Significant difference (p < 0.05). †Difference indicated by mean ranks: pedaling protocol (24.1) was better than standard protocol (36.9); U = 257.00. ‡Likert scale: high pain threshold 1 (strongly 
agree) to 5 (strongly disagree). §Likert scale: satisfaction with protocol 1 (very satisfied) to 5 (very dissatisfied).
Results of Perioperative Measures and Pain and Satisfaction Scales at Indicated Time Points
•Length of Stay (LOS) was shorter for the pedaling-based group, by a half-day 
(median of 2.5 compared with 3.0 days; p = 0.024). 
•Analgesic consumption, home-exercise-program compliance, self-reported pain 
threshold, and satisfaction with the exercise protocol were similar between the 2 
groups.
Results: Perioperative Measures, Pain and Satisfaction 
Conclusion
•A pedaling-based physical therapy protocol after TKR was superior to a standard 
multi-exercise protocol in the acute postoperative period. 
•The multi-exercise protocol was not superior for any outcome measure at any time 
point.
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